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Description 



lt is known ta produce nucleotides '^-^ « ZZ 
isotopes or hydrogen fH), ' ^ 

5 compounds are useful to detect, monitor. ' y .abeled materials presents hazards due 

or clinical interest ■ oTSTSoU. materia, empioyed to labe. such 

c^ oT ma^ r r^Sabl compounds or materia, have a corresponding relatively short 

She " lif6- . nn,«d to chemically label compounds of interest, such as nucleotides and poly- 

It has been proposed to ^emically J associated with such compounds or 

nucleotides, so as to overcome or avoid the hazaras a q c Wafd entjtled 

materials when radioactively labeled. In the article ^^^^ ^ ProbeS ", in Proc. NatL 
-Enzymatic Synthesis of ^tin-L^d « Ascribed ana.ogs^fdUTP 

Acad. Sci., USA. Vol. 78, No. 11. pp. 6633 663 ;' "T, C-5 oosition of the pyrimidine ring through an 
75 ^rTDTp-that contain a biotin molecule bound to the C pos-tio o tn py ^ 
diamine lin.er arm. The ^^^Z fsO moLles or fewer per 

polymerases in vitro. Polynucleotides containing .ow _ eve * ., tQ those of unsu bstituted 

Lbase) have-d^turation. ">^^^^^^^.Z selectively and ouantatively 
controls. Biotin-labeled urea . 6M guanidine hydrochloride or 

!5 D "^Zcrra« o. said artici. is compris-d in EP-««9 in which additional,, i. is disclosed 
that compounds having the structure: 




.herein B represents ^^^^^^^^^^ 
Z^^ZJ^^^ — £ « is cap*,, - -ormin, . 

s^sritKss H ™- — - . 

, ib o„ucl.ic acid. Wbonuc^ «d du^. or D^^. ^ B |s ^ ,„ e 

pyrimidine; and 

wherein each of x. y.and z represents 

8 8 8 8 8 8 

H-, HO-, HO-P-0-, HO-P-0-P-0-, or HO-P-O-P-O-P-O- , 
OH OH OH OH OH OH 

Applications d.sdosed ,n EP-A2 C 063 879 mc c app|icatio „ s ,„ c , ude 
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viruses, or fungi, and diagnosis of genet,c d,s e s. ^ ^ bio , n . polynucleotldes of the 

By way of additional background wrth re pec o ^ ^ p R Langer-Safer, M. 

above-identified Langer et a. art.de '"J^M ^ - ; MethQ(j for Mapping Ge nes on DrosopMa 

Levine and D. C. Ward in Genetjcjs enW* An immuno og ^ ^ g probe fof ^ 

— ^5Ss - - - — - — - 

is known to effect gene enr.chme n base on av pub |i C ation in Bio^herrMStry. Vol. 
ribosomal RNA genes, see th ;^™ D ublL on of background interest with respect to the prices 
16, No. 7, pages 1364-1369 Symons article entitled "Sequence at the Site o 

of this invention are the D. J. Eckermann and R K bym rna ^ ^3,^^ col, 

5 Attachment of an Affinity-Label Puromycn on f s R . Kornberg and A. 

Ribosomes". J, Biochem, 82, 225 ft^2oZT^l -Glucosyl Transferases from T2- and T6- 
Kornberg entitled "Giucosylation of W^^J ^ No . 2 , Fe bruary 1962, and t o 

.nfected Escherichia coii in J* j Journal SLSEgg |^ {@ frQm T4 , nfecte(j g 3d ] erichia^ 
article by-TJo^Tand A. Kom erg Jj^.^ a 7i No . B . June 1962. . . 

20 also appearing in The Journal of V ° are the publica tions appeanng .n the 

Of further interest in connect™ ^ J^^^. tne same publication. Vol. 237, No. 4, pages 
J^ioL Chem, Vol. 236, No. 5. May 1 ^ p 9 s ^ 487 1 9 es 2g57 . 2963 (1964 ,. Of special interest : « the 
T25VT259 (1962); the same publication Vol. 2jy no. v , 2 7. No. 8, pages 1131-1139 

S,e appearing in The Jou^al of H^^^g*^* pages 2961-2973. A,o of interest 
2S (1979) and in the publication *^^£^^° a % Biophysica Acta by A. De Waard entitled 
a the article appearing in the ^X v Sos^^V«ases Induced by Bac- 
-Specificity Difference Between *° 

BioctemicaTAnalys^ Vol. 26, pages 1-45 i 0980). testation of DNA employing 

—O^i^icT^s usefu. in the prac *c« ; of toa — ^ losed in the article by P. W. Rigby M. 
DNA polymerase. A technique for ^^^Z^^ Add * Hi 9 h S P 8Cific 
35 Dieckmann, C. Rhodes and P. Berg entitled Label: ^ng Deoxyr D _ ^ tQ 

vitro by Nick Translation with DNA ^^^J^^ v^ii, the article by K. Hofmann. S. 
TSoWy of streptavidin. such as ^"^.^^^S^n^n^n Affinity Columns and their 
W. Wood, C. C. Brinton. J. A. Mont.be Her and F. M. finn en t, e d ^ ^ ^ 

Application to Retrieval of Streptavidin in |g n ^ m a s rep avidin-containing materia., such as 

«, discloses a suitable approach or the « ^ th9 practices of this invention. 

from a culture broth. Streptavidin is use I a a eag ert i 0 P as ^ ^ 5 position of py nm,dine 

The present invention relates to nucleotide « which a e m ^ ^ 

or the 7 P^-^*~ add material . ln the prance. 0, this ,^on 

attachment to or .r^oipurauC ,n._ - ^ mnHifipf 4 in a non-disruptive manner such that ^ne ,e.u„.n a 
,5 nucleotides, i.e. nucleic acids, preferably are mod ea n - u , incorporate d in nucleic acids 
" modified nucleotides are capable of ^ ^fo mation or stabilization of the double helix 

the modified nucleotides do not significant ly ^erem* t non -disruptive modification of 

formed of the resulting nucleic acids ^ n ^^^s is in contrast with those modifications 
nucleotides and nucleic acids incor P ora,ng such ^ jn the senS e that the resuming 

50 of nucleotides wh.ch are oteadenadj ^'containing the same block proper double ex 
disruptively modified nucleotides and nucleic acids c g ^ ^ 5 posit , on f th 

description that now follows. covalently attached a moiety that is capable of 
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(i) a nucleotide having the formula 

p-S-B-Sig . 
(ii) a ribonucleotide having the formula, 



Slg 

p S B 



serein P is a phosphate moietv, S is a sugar moi e^B is ^^^7Z7, ?S 
Id Sig comprises a moiety capable o cheWng a d ect b ^on b ^ g pyrjmidi the 

(iii) a nucleotide having the formula, 



-B 



s^n^ 

pyrimidine o- the N> P<*'«°" <"»" » " p "' ™„ ^ explain ,d in detail in the tollowns wumwauon. 
P, p, 8l ,„ed embodiments ot the "^g^^n P is the phosphoric acri mo,.t» 

3. A nucleotide in accordance «* . «m M»« • « , „ oiely sig is chemically a«ache Mo B 

4 . A nucleotide in accotdj mce w* *m * ^ ^ ^ B „ , py<lm , din8 m d a, ,h. 
at the N7 position when B is a / ae^ H 

JE^itT*— -f*^,. mM to B at a position s.h tha, said 
6. A nucleotide in accordance «»h em j « he - a „ ded ribo „„e,eic acrd a doub»- 
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• d or DNA-RNA hybrid, said chemical moiety Sig is capable of 

^oligonucleotide 0, polyribonucleotide -prising one 0, more nucleotides in accordance - *n 

^^"i^*^^-^ B is a p,rimidi "° and wh8,e '" said 

— ■"*» * ^jffSS B is a pyridine ^ wherein said Sig 

base B ,s a purine and wherein said Si 9 

15 A nucleotide in accordance «un i« IM 

»^" rS: T - base B is a PU " ne " WnOTin " * 

TTt^^r^^^ » is a purine and wherein said Sig 
cner^Cet, is attached ,o « ^ -J^S ^ugar i5 . pentose. 

,9. A nucleotide in accordance - » bas , B is a 7-de.zapurin. and wherein said S,g 

rSSS=i-i=- 

23 " hsrein !aid sin9 '° 

— 8 - i,em 23 whe,ein said s, " 9,e ' s,ra " ded poly ' 

; nucleotide is a polyribonucleotide nucleotides in accordance with item 1 . 

rr^iArdrd^s 1 "— - » — - — po,> - 

„ nucleotide is a double-sttanded rlbonuck »c ac.4 ^ ^ ^^^o po i v - 

SrSSSSssassr- 

35. A nucleotide in accordance with item .herein sad base S 
„ 36. A nucleotide in accordance - en, w e,n said base B s 

39 . A nuclide in accordance ^X*^ * moiet, comprises a chelating 

40. A nucleotide in accordance v»un ue... 

55 agent. whorpin said base B is deazaadenine. 
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„ a n,c,eo„de i„ accordance - - - «. <«**> <> » 

<VVnSSS! Trance with item 43 — n said cnemica, -age inches an oiet* bond . 

- CH 2 - NH - . 

46. A nucleotide in accordance with item 43 wherein said chemical linkage is, 

- CH = CH - CH 2 - NH - . 

47. A nucleotide in accordance with item 1 wherein the chemical moiety is, 

- CH - CH - CH 2 - 0 - CH 2 - CH - CH 2 - NH - 
OH . 

48. a n U c,.o«de in accordance item « wherein «d * <*-=- «** * «*- » the ■ NH - 

group of said chemical linkage. 

49. A ribonucleotide having the general formula, 

Sig 



^^SS i^ance with item 49 wherein said Sig chen,ica, m*» is ,0 ft. «■ 

55' A ribonucleotide in accordance with item 49 wherein said u«o ~ - k-.-- 

56 A ribonucleotide in accordance with item 49 wherein said base B s urac 

57 A ribonucleotide in accordance with item 49 wherein said base B s adenine. 

\2T££S?FZ£°*'» - »em 6. wherein said radioaCve isotope component ,s 
^l^nded POiVn-cieotid. ^^"^^^'^ 
least one ribonucleotide in accordance with item 49. 
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65. A nucleotide having the general formula 

Sig 



u k ♦ ™i«tv q is a suaar moiety B is a pyrimidine, purine or 7-deazapurine moiety, 
wherein P is a phosphate ^ c"SngTSLtable ion, P being attached to the 3' or the 5' 
Sig comprises a moiety capable of cheating aaewB . ^ wheR saj(j 

position of S when odd nuclide , „ - * ^m f he N , p Lion when B is a 

nucleotide is a nbonucleo .de, B being ^attached to P tQ p 

s:TS e r ir ac ::r rr ^o^p^us — - ^ ^ *. 



chemical moiety 



K 2 

H ! , CH 2 COOM 

-N - f ^ ~ N \ CH 2 COOM 



/CH 2 COOM 
H2 ~ ~ ^CH 2 C00M 



ST po,»n U c,eo«, containing one 0, more nucleotide, in accordance „i.h i.em , 0, l>em 49 or i„m 65 

~=d=^^ 

rrL^ZSd'e in accordance »,* item , 0, l,om . lien, 65 wberein said Si 9 cnemica, 

„.m ee »ne,ei„ * ™- « is a — -ope. 

- * - a — ^1 or a 

radioactive element. 
79. The compound 




CH 2 COOM 
■N — CH 2 COOM 
_ N /CH 2 COOM 
^CH 2 COOM 



wherein M is hydrogen or a metal. 
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80. The compound 



H 2 

H J\ /C H 2 COOM 
nucleotide-allyl-C-N-r^ |- N ^.cH 2 COOM 

H 2 -\^ N ^ C H 2 COOM 
H 2 



83. The compound 

H 2 

H H Jv. /CH 2 COOM 
dUTP-allyl-N-C-N-p y- N --CH 2 COOM 
S I I y CH 2 COOM. 

H 2 ~ \/ ~ N ^ CH 2 COOM 

H 2 



wherein M is hydrogen or a metal. 

84. A nucleotide in accordance with items 1, 49 c 

chemical moiety 



-allyl- 



H 

s 

H 2 - 



65 wherein the Sig chemical moiety comprises the 



H 2 



^CH^OOM 
~ N \CH 2 COOM 
_ N /CH 2 COOM 

"""CH^OOM 



«. A po„nuc l0 o«de coining on. * njj. ^ec,d ; * «, acco ^« , sing „ stra „ dea 

86. A P*™*** - '%ZZ^£££* a dJ^Md* DNA. HNA », ONA-RNA 

deoxvnbonucieoiiue « ~.n 3 ic 

s 61 ?**-* ■«*»» ■* »» - herei " saM sio componsn ' comp " ses a ,adioa * e 

STS«»*- po,»„uc lM «e one o, m« nuchas ,n accordance .* item .. 

1ft£2£%££S£»>** one nwe „uc lM ,id.s in aeccdanco .» « . and 

TT^~ X ^" M sa,d Sifl c ° mponen, comprises a ,a^ioa * , 

radioactively labeled. h f js radioa ctively labeled. 

92. A nucleotide in accordance w,th item « whe ,n*» S g ^ ^ ^ ^ ^ Sig 

93. A polynucleotide comprising one or more nucleoid 
moiety thereof is radioactively labeled. 
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• « m thn practices of this invention is the utilization of self-signaling 
Of special importance ^^^^^^^ nuc , e ic acids which are capable of being 
or self-indicating or self-detectmg nuceic ac.d * parte* * V self . detecting nucleic acids can oe 

incorporated in double-stranded DNA and the lite Such se faff 9 jn accordance 

created by covalently attaching to an - ^,1" heavy meta.s, rare earths, etc. In genera,, 

r ^^r^^^^ ° r (b) by using the ion to ca,a,yze a 

^Z^J^X^^ 3.4-dinitro pheno, is reduced to 3,4-diamino cyc.ohexane 



,M02 



N02 



S 2 



HO >-^NH2 



his material is then brominated 



21 *,v- 



2 HBr , 



/HARrm This compound is reacted with halide (CI, Br, I) 



2 , CH 2 CC ° 



CS.CQO 

r 2 



The bromine is substituted by an amino group using soluble ammonia: 



41 v + 




Then this compound is reacted with chloro thiophosgene 
dANCH). 



to produce the isothiocyanate derivative of (TCM- 



55 
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^CE 2 COO 



^CH 2 CQO 



listed immediately hereinafter. 



40 



45 



55 
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Antimony-124 
Antimony-1 25 
Arsenic-74 

Barium-133 
Barium-140 
Beryllium-7 
Bismuth-206 
Bismuth-207 

Cadmium-109 
Cadmium-115m 
Calcium-45 
Carbon- 14 
Cerium-139 
Cerium- 141 
Cerium-144 
Cesium-134 
Cesium-137 
Chtorine-36 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 

Erbium-169 
Europium-1 52 

Gadolinium-153 

Gold-195 

Gold-199 

Hafnium-175 
Hafnium-175 + 181 
Hafnium-181 
Hydrogen-3 see Tritium 



lodine-125 

lodine-131 

lodine-132 

lridium-192 

lron-55 

lron-59 

Krypton-85 

Lead-210 
Lutecium-177 



Scandium-44 

Scandium-46 

Selenium-75 

Silver- 110m 

Silver-111 

Sodium-22 

Strontium-85 

Strontium-89 

Strontium-90 

Sulphur-35 





Tantalum- 1 82 


vlanganese-54 


Technetium-99 


vlercury-1 97 


Tellurium-125m 


vlercury-203 


Tellurium-132 


Molybdenum-99 


Terbium-160 


Thallium-204 


Neodymium-147 


Thorium-228 


Neptunium-237 


Thorium-232 


Nickel-63 


Thulium-170 


Niobium-95 


Tin-113 




Titanium-44 


Osmium-185 + 191 


Tritium 




Tungsten-185 


Palladium-103 






Vanadium-48 


Platinum-195m 


Vanadium-49 


Praseodymium-1 43 




Promethium-147 


Ytterbium-1 69 


Protactinium-233 


Yttrium-88 




Yttrium-90 


Radium-226 


Yttrium-91 


Rhenium-186 


Zinc-65 


Rubidium-86 


Ruthenium-103 


Zirconium-95 


Ruthenium-106 





aspec, o, - prac.ce . ^■S''^ 
detection or hybridization ,n the <>^ A '^^ToM M<> to b. do.oo.ed and the appropriate 
detecting probe. In .his .iqu.d phase sy tern b ^ ™J ins0 , uMe chemica , mMll . The 

WA d.t.c.no probe are « ^ ™ ^ ^peed hybridization or hybrid term.tion 

advantages of th« ..quid ptwse aeiec . ' , ^ (or _ For example, in a sond-..qu.d 

between the DNA to be detected ^^^^ formation is about ten times greater than if 
?r r:roZ'rco:;S~em d i.e y both DNA to be detected and the detecting DNA are 

not attached to an insoluble moiety nrart ir fi s of this invention are adaptable for use in the 

The probes prepared in ^ordanc. the tiuids ,obe examined do no, 

, detection ot viruses and I bacBna , ^ d= as c0 „„„„a.,d by absorption oh hydroxyapahte 
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hybridization, excess non-hybr,d,zed P'° b » ™ A "°™ J o( m(! Sl „ udea5e . see Vogt. Methods m 
trom E^coliata high sal. content "gT^S^ 2L would produce 
Engmdogy.. Vol. 65, pages 248-255 (1980), 1 n, > nuc doub | e - s l,and.d, hybridised 

5^557 non-hybridized single-stranded DNA probe bu would ^ ^ 

DNA intact. This «ou,d then be absorbed h ^.; a .""J, , he fesin if> hig h sal, concentration,. 

. » «*. p— . 

charide S ntoiety. a base .B, rnoiety. a *m o, a p» , rnrd ^ ^ ^ ^ ^ ^ B mdet , es 
XIS: wh!c h h?e nTodit^n accordance . e practices o, «s inyen.on. 



75 



20 



25 



30 



35 



50 



55 
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The major purines 
Adenine 
(6-aminopur ine) 
NH 2 



Guanine 
(2-amino-6-oxypurine) 



T 1 «ch I « p 



Two minor purines 

2-Methyladenine 

NH 2 



1-Methylguanine 



H 

ThP manor pyrimidines 



Uracil 
Cytosine 

(2 -oxy-4-aminopyrimidine) (2,4-dioxypyr imidine) 



NH 2 

V f 



HN j * CH 
0=C$ 



0=C* XH 

N H 
H Thymine 

(5-methyl-2,4-dioxypyr imidine) 

0 

11 

°=cycH 

Two m inor pyrimidines 

5 _ Methy l cytoS ine 5-Hydroxymethylcytosme 

NH 2 NH 2 

N3 " 5C-CH 3 N 
0=C^CH 

H H 



5a 
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PYRIMIDIHE 



H 

V. J 



Hi sC 



H 



major ribonucleotides and deoxyribonucleotides. 

Ribonucleoside 
5 '-monophosphates 




2 ' -Deoxyr ibonucleoside 
5 • -monophosphates 




General Structure 
Names 

Adenosine 5 '-phosphoric acid 

(adenylic acid; AMP) 
Guanos ine 5'-phosphoric acid 

(guanylic acid; GMP) 
Cytidine 5 1 -phosphor ic acid 

(cy tidy lie acid; CMP) 
Uridine 5' -phosphoric acid 
(uridylic acid; UMP) 



General Structure 



Names 



Deoxyadenosine 5 '-phosphoric acid 

(deoxyadenylic acid; dAMP) 
Deoxyguanosine 5 '-phosphoric acid 

(decxyguanylic acid; dGMP) 
Deoxycytidine 5 '-phosphoric acid 

(decxycytidylic acid; dCMP) 
Deoxy thymidine 5 '-phosphoric acid 
(decxythymidylic acid; dTMP) 



general formula, 
p - S - B - Sig 



wherein P is the phosphoric acid moiety including mono-, 



. or tetraphosphate, S the sugar 
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sig 



ii . Q -harar+er^ed as ribonucleotides. The 

Such nucleotides 



sig 

P - S - B 



35 trie formula. 

Sig 
P - s - B 

fi, a pu*. or a py**, «* « > ; ™ « « , pu „„ e , fespeaivel , T„ 9 Si 9 
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said S ig, when attached to * P ^^-^^^^ 

and wJso ,s « se, 

^c=^ 

moie tv is adenine or the ^ ™^ ST ^ the S, moiety attached 

s 0 ^p^^ 

and being detectable is a double-stranded or D^RNAj ^^ h £ nd make . up of the various special 
By way of summary, as indicated A ntit^n ^he special nucleotides ^in be described as comprising a 
nucleotides in accordance with th.s inve on, ^^'^T b, a purine or pyrimidine. which 
phosphoric acid moiety P. a su ^ ™' e * ^ 

combination of P-S-B is well known w.th respec to and ; jces of this invention by 

ribonucleotides. The nucleotides are then modfled ,n a ^nce ^ b ^ g 

having covalently attached thereto to fte «J the nuc eotide P - S -B is capable of rendering or making 
moiety Sig. The chemical moiety Sig so ^attached "u^deP ^ ^ ^ ^ ^ 

the resulting nucleot.de, now comprising P S B wrth t g y ^ ^ ^ ^ when 

20 other moieties, self-detecting or ^^^J^^^ ^nucleotide, such as a double-stranded 
incorporated into a polynucleotide, es peoal M«*JJ r NA h yb id The Sig moiety desirably should not 

po,;u^=^ 

„ and useful for the same purposes as the "«^, < ^^, n 063 879 is tu „c,ior,ally the equivalent of 
Mor. speoific*. ™f^J^£^"JL%L of this inversion. According, .he Sig 
a, the Sig oomponen. or chermoal morrtyof ca „ b , directly c0 „alantly a»aohed to the P, 

35 nucleotides of this invention. nucleotides of this invention is the use of such 

A particularly important and useful aspect - the sp & sequence 

nucleotides in the preparation of DNA or ^^^f^^^^^, t0 be located and/or identified. The 
substantial matching the DNA or ™ ^invention. A probe having a desired 

probe would contain one or more o the / p ^ c 'J n ™, aotide ejther DNA or RNA probe, would then be 
„ nucleotide sequence, such as a single- ^^ C ^M \on the localization of the probe 
brought into contact with DNA or RNA and the matching DNA or RNA 

and the formation of a double-stranded P oly ^^f st C °^ n d ,n D 9 NA 0 ' RNA-containing material would then 
material to be identified, the ^^if^ may contain substantially any 

he observable and identified. A probe .n accordance ' *^ s ^ e * may ^ required. It would 

45 number of nucleotide units, from about 5 nuc eotioes p u ^ .0 ;; • ^ ^ ^ .^.^ 
appear that 12 matching, preferably consecutive, nuclide » ""'te «ou^ sequenc9 Qf 

tion of most of the DNA or RNA materia, to be mvesU* ^ {^Tor V^ material being investigated 
the probe matches a corresponding cooperative *»*^^™ ^ of the spec ial Sig-containing 
50 S^esT^^ -t one speca, nucleotide per S-10 of 

the nucleotides in the probe. 
Claims 

55 , a nuclide to which is covalent.y attached a moiety that is capable of chelating an ion. 
2. The nucleotide according to claim 1 se,ected from the group consisting of: 
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(i) a nucleotide having the formula 
P-S-B-Sig 



wherein P is a phosphate moiety, S is a sugar moiety. B is a pyrim.d.ne, punne or Jf^™ 
172 Sig comprises a moiety capable of chelating a detectable ion, P bang attached at the 3 or 
me 5 P o ion of S when the nucleotide is a deoxyribonucleotide and at the 2', 3' or 5 pes rt.cn when 
he nudeS de is a ribonucleotide, B being attached to the V position of S from the N position when 
els a ovrimidine or the N 9 position when B is a purine or a 7-deazapurine, and S.g is directly or 
nd rectlv att ched to Vat a position other than the C* position when B is a pyrimidine. at a posjon 
th Lte C 'posLn when B is a purine and at a position other than the C> position when B ,s 



a 7-deazapurine; 
(ii) a ribonucleotide having the formula, 



Sig 

! 

-3 E 



u ■ p •« a nhn^nhate moietv S is a sugar moiety, B is a pyrimidine purine or 7-deazapurine 
7 and Sta comprises a moiety capable of chelating a detectable ion, P being attached at the 
Tfor 5 p Si n o ^B bl alched to the V position of S from the N 1 position when B is a 
pyr mid ne o ' position when B is a purine or 7-deazapurine; and Sig is directly or .nd.rectly 



25 attached to S; and 

(iii) a nucleotide having the formula, 

Sig 

30 | 

p s b 

wherein P is a phosphate moiety, S is a sugar moiety, B is a pyrimidine, purine or 7-deazapurine 
mo " Sig comprise' a moiety capable of chelating a detectabie ion. P ^-9 attached to the 3 o 
the 5' position of S when said nucleotide is a deoxyribonucleot.de and at the 2 , 3 or! ^poabon 
when said nucleotide is a ribonucleotide, B being attached to the V pos.t.on of S from the N 
^ionlen B is a pyrimidi ne or the N* position when B is a purine, and wherein S,g , d.rectly or 
indirectly attached to P. 

40 a The nucleotide according to claim 2, wherein the moiety that is capable of chelating ions comprises **o 
^Z^Z cbLvV*^ groups, wherein two of said carboxyl-conta.n.ng groups are 
attached to each of said nitrogens. 

45 4. The nucleotide according to claim 3, wherein the moiety that is capable of chelating ions is a carboxy- 
substituted diamine. 

5. The nucleotide according to claim 4, wherein the moiety that is capable of chelating ions has the 
structural formula: 



55 



18 



EP 0 285 057 B1 




w A x: 



wherein M is hydrogen or a suitable cation. 
6 . The ^ acco^g ,o c,a im , — - ™ie„ the, is «*» *-* « * 
20 structural formula: 

C3-CCCM 




wherein M is hydrogen or a suitable cation. 
7. The nucleotide according to claim 6, wherein the moiety that is capable of chelating ions r 



structural formula: 
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wherein Mis hydrogen or a suitable cation. 



compound. 

JLhed ,0 base, sugar 0 S « M 

chelate ions. 



10 The nucleotide according to c.aim 1 further comprising a heavy metal 
delated by the moiety that is capable of chelabng ,ons. 

11. The nucleotide according to claim 9. wherein the llnkag. 

12. The compound: 



>r rare earth ion, the ion being 



group comprises an allylamine group. 




< 



.COOM 



wherein M is hydrogen or a suitable cation. 
13. The compound: 




wherein M is hydrogen or a suitable cation. 
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•SBBasssssssasa' 

containing groups are attached .o each of said nitrogens. 

compound. 

technetium, mercury or cobalt. 
' S ,s The nucleoid, acceding .0 claim ,6. .herein the catering meta, is ccbai,. 

20 a phosphate oxygen. 

2 „. The nudeotide according .0 Cairn 1 -herein said ion comphses a d..ec,abie ion. 

Patentansprtlche 

" , N „c,.o,id, an destine Bnhei, gebunden is, die ~ " * a -""" ^ 

2. Nucleotid nach Anspruch 1 , das 
(i) ein Nucleotid mit der Formel 

30 

P-S-B-Sig 

i5t . ^ P eine Phosphatase ^^^^^^^ 

-v^t^t c ia 8 i ne Bnheit umfaSt, die mit emem nacnweisuam ,„ v „ rihnni . r | e otid ist und an 
h Section von S gebunden ist. ^Z^^ZT^o, an die 
die 2 , 3-- Oder S'-Position, ^^^^Z dto ^-Position, wenn B ein Purin 
1 --Position von S gebunden ,st. wenn B e.n Py m £r nstu en ^ dje mcht 

ZXSZZSZ b IKS ™ - — * - B ein purin ist - und 

die nTcht die C'-Position ist, wenn B ein 7-Deazapurin ,st; 
(ii) ein Ribonucleotid mit der Formel 

sig 

P S B 

„ is , „ 0 be, P aino Phosphate, ^^^^ SEEKS* 

oinh.it ist und Sig sino Einhert umfaft. die m,t einem nachwers > ^ v0 „ s 

"?2Z1XTr^TZ1£~2&>>» »»nn 0 ein Purin Oder , 
Spunn t SI Sig di,.« Oder indire* an S gebunden is t odor 
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(Hi) ein Nucleotid mit der Formel 



Sig 

P S- B 



„ Mtmm ~~ tt ssssasssssst 

Stickstofle gebunden sind. 
substituiertes Diamin ist. 
Strukturformel aufweist: 




M ein WsKrstollalom Oder ,in ge.igne.es Kation ist. 
Strukturformel aufweist: 



55 
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, M M eiP Wassarstoffatom oder ein geeignetes Kation ist. 

7 . Nucleotid nach Anspruch 6. wobei 
Strukturformel aufweist 




_„...—.• — - — 



BrUckengruppe eme u. D .».-- ■ 
und/oder eine -CH 2 NH-Einhe,t enthalt. 
:u bilden, nicht wesentlich stort. 



1 °- NU t tr EintJ eTSat biidet die mit -onen Chelate biiden kan, 

h o wobei die BrucKengruppe eine Altylaminogruppe umfaBl 
H. Nucleotid nach Anspruch 9. wobei 
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in der M ein Wasserstoffatom oder ein geeignetes 
13. Verbindung 




in der M ein Wasserstoffatom oder ein geeignetes Kation ist. 

14 .0,, g o. 0d , r P» rr . 9 e = 

kann, wobei die Einneu an mi..c-s.a>--- 

jeden der Stickstoffe gebunden sind. 
zieren kann. 

Quecksilber- oder Kobaltisotop ist. 
18. Nucleotid nach Anspruch 16, wobei das katalysierende Metall Kobalt ist. 
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Einheit gebunden ist. 
5 20. Nucleotid nach Anspruch 1 . wobei das Ion ein nachweisbares Ion umf aflt. 

Revendlcatlons 

, un a U o,e, es, M d. ,a 5 on covalent. une „ac,o„ „ as, susoep,*,. de c h e,» un io, 

'° j. Le nuclide selon la revendicrfon 1 . choisi dans le groupe cons.l.ue de : 

(i) un nucleotide ayant la formula 

75 TZile P est una fraction ph-pj* . S ™ — ■ ^^!» 

purine ou 7-deazapurine, S,g comport- -ne ,ra c on uscep b d esoxynbonuclectide 
Start fixe sur la position 3' ou la oos ,ho 5 ^ to «^ 1" e ° 0 ,de. B etant fixe sur la position 
et sur la position 2 3' ^^^^^LiL ou sur la position N* lorsque B est 
1'deSa partir de la position N lorsque B py tement fjxe * B sur u ne posit.cn 

une purine ou une .^-apunne, ~ une position aut re que la position C* 

»rrpSJ^ « «*■ *» ,a posi,ion c7 ,orsque est une 



deazapurine ; 
(ii) un ribonucleotide ayant la formule. 



Sig 



dans ^ P - ~ ^Kr^S^^^^ 

putin, ou 7-deazapurme, et Sg compo* tm ' ac »n su p ^ fe 

NMc'sque's S « dot b"- une P- ~ » — 

; et Sig est directement ou indirectement fixe a S ; et 
(Hi) un nucleotide ayant la formule 



P — S B 



d ,„ s lao,* P es, une „a*n phosphate. S .s. un. M. «J ^^*SS^ 

u*. ou 7-deazapu*,. ™ Tde S „~dJ nuc,eo«d. es, un 

etan. ft* dans !a position » ou dan , ^ . s , un tibonudeotide, B 

d eso„,,Pon U cleo,ide e, dans • p„ „„„ ^ g „ une p»ri m idine ou dans la 

carboxyle etant fixes a chacun desdits azotes. 
4 L e nucleotide selon ,a tevendicatien 3. dans ,,,u 0 , ia pa,, ,u, es, susceptible d. chelate, das ,o„s ,s, 

una diam.ne a substitution carboxy. 
, Le nucleotid. s.i.n ia indication 4. dans leoue, ,a pan,. „ .s, susceptlPle de chela,., des Ions 

presente la formule structurelle 



25 



EP 0 285 057 B1 



G^CCCrt 




dans laqueile M est de I'hydrogfene ou un cation approprie. 
, , nuc , 0tid8 selon la revocation S. dans leque, ,a partie qui est susceptible de chelater des ions 
presente la formule structurelle : 




dans laqueile M est de I'hydrogfene ou un cation approprie. 
«, 7. Le nucleotide selon la revendication 6, dans lequel la fraction qui 
presente la formule structurelle : 



est susceptible de chelator des ions 



-Ulyi- C - KH r* f 



ca^coon 



CH^CCCM 
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dans laquelle M est de i'hydrogene ou un cation approprie. 



r ir'r^ C--ei „ -co o„ de „ i™,n.scenc. d**-. - « 

lorsqu'il est combine avec un autre compose. 

« .ixee d. tacon «»**.» ^^1> ™ ZZ™« « liaison ole«ni,ue « position 
le soion ia indication 3. dans i W e, ,e gro ope d, ilaison co.po*. » g ,oopa a,, yl a m ine. 



12. Le compose 




CH^CCCM 



dans lequel M est de I'hydrogene ou un cation appropriS. 
13. Le compost : 



tC^CCCM 




dans lequel M est de I'hydrogene ou un cation approprie. 
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, i(5 tVte cara cterise par au moins une fraction qui est susceptible de chelator des 
ZftSXtt ^-.'-M* de ro.*nuc**d. ou du ..nucleotide. 

TS53S3SS3S38S5SE 

' cnSu^ou! ou lorsdu'il est combine avec un autre compose. 

„ u nucleotide selon ,a revenue ,6. dans .due, . meta, — - » — * ^* * 
nickel. d'etain. de technetium, de mercure ou de cobalt. 
5 n8 . u nucleotide seion ,a re.endica.ion .6, dans ,.o,e, ,e meta, catalyse, es, do cobalt. 

at n 1 Hans leauel la fraction renfermant du phosphore est un mono-, 
? ZZ^J^^ZZ*- de .aeon co,aten,e. a ,a traction du 
M pnosphoro par rwermediaire d'un oxyoene du phosphate. 

20 u nucleotide selon ,a revocation , . dans leo,e, iedi, ion comprend un ion detectable. 
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n- 



. CTDMA 




EP 0 285 057 B1 




30 



EP 0 285 057 B1 




31 



EP 0 285 057 B1 



< 

Q 



a 

< 



32 



EP 0 285 057 B1 




33 



EP 0 285 057 B1 



MALT0TR\OSE - LABELLED 



± 60- 

\L 
O 

40 



o 10- 



TRANSLATED 



\0 



^LOTION VOLUME \N/*-c 
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UNSU&STITUTED 
LAMBDA 



ELUTIOM VOLUME ^ m ^ 
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